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(x) St. Lawrence River
3. PROBLEMS AND REMEDIAL PROGRAMS
(i) Industrial and Municipal Programs
(ii) Toxic and Hazardous Substances
(iii) Hazardous Waste Management
(iv) Phosphorus Control Strategies
(v) Long Range Transport of Airborne Pollutants
(vi) Radioactivity








































































































































































































































This Report marks the transition between the Commission's
activities under the 1972 Great Lakes Water Quality Agreement
(GLWQA) and those under the 1978 Agreement.
The Report gives an overview and a lake—by-lake description
of the water quality in the Great Lakes Basin during 1978 with an
indication of some broad changes that have occurred since 1972, and
provides comments and recommendations stemming from an assessment of
progress under the 1972 Agreement. A range of problems arising from
industrial and municipal dischargers to the Lakes are addressed,
including toxic and hazardous substances and hazardous waste
disposal; phosphorus and eutrophication; the long range transport of
airborne pollutants, and radioactivity. Finally, the Report deals
with the topics of Great Lakes surveillance, Commission institutions
and new directions under the 1978 Agreement.
Industrial and Municipal Remedial Programs
Programs under the 1972 Agreement emphasized the control of
conventional pollutants such as phosphorus, BOD and phenols from
industrial and municipal point sources. Considerable progress has
been made in reducing the inputs of these pollutants to the Lakes.
The implementation of certain programs has been delayed or otherwise
constrained, however, by legislative, regulatory, funding or
enforcement inadequacies as will be pointed out in this Report.
The Commission, noting that many improvements have been
made since 1972 to the legislative and regulatory base in both
countries, recommends that:
. all jurisdictions ensure continued progress towards
implementing pollution control programs so that action can
be taken where needed to deal with dischargers having
remedial programs that are incomplete or inadequate to meet



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Governments accelerate their efforts to develop and
implement programs for the assessment and control of toxic
and hazardous substances in the Basin;
a coordinated hazard assessment methodology for man—made
chemicals in the Great Lakes Basin be developed as soon as
possible;
high priority be given to research regarding the dispersal
and fate of man-made chemicals in the environment and to
legislative/regulatory action for their control;
all jurisdictions assess the adequacy of their capability
to identify, measure and analyze toxic and hazardous
substances, and take the necessary measures to provide
adequate laboratory facilities and skilled personnel to
meet the analytical requirements of a comprehensive toxic
and hazardous substances control program;
the Information System for Hazardous Organics in a Water
Environment (ISHOW) data base, developed by the Science
Advisory Board (SAB), be provided with all necessary
information on the manufacture, use and import of chemicals
in both the United States and Canadian portions of the
Great Lakes Basin; and
the replacement of toxic and hazardous substances in the
manufacturing process with less hazardous materials, and
the reduction of wastes (through product modification,
recycling, closed loop production systems or the
neutralization of wastes), be vigorously pursued by
industry and governments.
As such replacement and reduction may not be achieved in
the near future, the Commission also recommends that:
 . the Governments ensure that comprehensive systems of waste
management be developed and implemented for the safe
storage, transportation and disposal of hazardous wastes;
and
. steps be taken to increase public understanding of the need
for providing adequate and safe facilities and sites for
the handling and disposal of such wastes, including
adequate public demonstration that such sites are
technically possible and environmentally safe.
Long Range Transport of Airborne Pollutants
Water quality and other ecological changes in the Great
Lakes Basin have resulted from emissions to the atmosphere from many
sources. The Commission recommends that the Governments:
. undertake further actions to reduce atmospheric emissions
of the oxides of sulphur and nitrogen from existing as well
as new sources; and
. ensure the expansion of research programs to provide
information on the causes, effects and measures for the
control of the long range transport of airborne pollutants,
especially acid rain.
Surveillance
' The Great Lakes International Surveillance Plan (GLISP) is
undergoing review and modification by the Water Quality Board.
Although it has yet to be reviewed by the Commission, the
modifications will result in the expansion of GLISP from a plan
primarily to assess nutrients to one that attempts to address a
range of concerns, including toxic and hazardous substances,
non-point sources and atmospheric inputs. A revised GLISP will
require the development of new monitoring and surveillance programs,








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
           







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































highly cultivated agricultural lands in northwestern Ohio,
southwestern Ontario and Southern Wisconsin.





















































































































































































are declining. Perliminary results from the first segment of a
two-year intensive surveillance effort begun in 1978 on Lake Erie,
however, indicated little change in phosphorus concentrations since
 
_-15-
1970. Since trophic status is related to total phosphorus
concentration, this suggests that the trophic status of Lake Erie
' remained relatively unchanged during the 1970's. Phosphorus
concentrations in both Lakes Erie and Ontario in 1978 were still
2 above levels believed to cause eutrophication problems.
TABLE 1. ESTIMATED 1978 PHOSPHORUS LOADS TO THE GREAT LAKES
(metric tons/year)
      
Source Lake
Direct Industrial Superior Michigan Huron Erie Ontario
U.S. 5 46 0 161 55
Canada 68 _; 1 30 62
Total 73 46 1 191 117
Direct Municipal
U.S. 26 494 37 4,381 1,095
Canada 97 - 132 59 817
Total 123 494 169 4,440 1,912
Tributary*
U.S. 1,362 4,015 1,046 10,880 1,484
Canada 912 - 1,261 1,993 1,415
Total 2,273 4,015 2,307 12,873 2,899
Atmospheric 3,521 1,690 2,120 879 764
Connecting Channels - - 657 1,080 5,250
Total 5,990 6,245 5,254 19,463 10,942
*includes monitored and unmonitored tributaries
-dash indicates no input from this source
- 15 _
Toxic and hazardous substances have been the subject of
 
increasing concern and attention since the signing of the 1972
Agreement. Data for many of the "traditional" toxic substances show
that these substances are generally declining in the ecosystem in
response to control programs. For example, in a number of areas and
fish species, mercury and DDT levels in Great Lakes fish have
dropped to within public health guidelines. The level of mercury in
most small fish in Lake St. Clair, has declined to the point where





















Agreement objectives for whole fish since 1976.
On the other hand, a number of other substances (often with
unknown effects) have been identified or detected only recently in
the Great Lakes Basin ecosystem. Trace levels of dioxin, for
example, were identified in 1978 in fish taken from Lake Ontario and
Saginaw Bay. PCTs (polychlorinated terphenyls) have now been
identified in Lake Erie herring gulls eggs*, despite the fact that
these compounds have not been manufactured in the United States
since 1971. PCB levels in fish continue to exceed Agreement
objectives in many areas throughout the Basin.
The implementation of new andmore sophisticated analytical
techniques has led to the discovery of toxic and hazardous
substances previously undetected in the Great Lakes Basin
ecosystem. Other contaminants, as yet undetected, will undoubtedly
be identified in the ecosystem with continuing refinement of methods
for their detection. The list of chemical substances identified to
date in the Great Lakes by the Water Quality Board exceeds 450 in
number. Some of these compounds are known to constitute serious
environmental or human health problems, and therefore require strict
control. Not all of the 450 substances will necessarily constitute
such problems, but their presence and the lack of information on
their effects signify the need for increased vigilance in the

























careful management of potentially toxic and hazardous substances and
in monitoring the Great Lakes environment for their presence and
effects .
The problem of toxic and hazardous substances in the Great
Lakes Basin ecosystem is serious and widespread, and can have
long—term effects. The Commission concurs with its Science Advisory
Board, therefore, in strongly urging continued high priority for
research and legislative/regulatory action regarding the dispersal
and control of man-made chemicals in the environment.
Fish populations are generally demonstrating an improved












































































continue to be impaired by the effects of cumulative impacts by man
on the environment. Contamination of Great Lakes water and biota by
toxic and hazardous substances has the potential to undermine many
if not all of the fishery improvements attained to date.
Environment Canada's Wildlife Service, with the cooperation
of the U.S. Fish and Wildlife Service for Lake Michigan, has used





















response of the gulls to environmental changes and hence as early
warning indicators or "barometers" of the presence of hazardous
substances in the ecosystem of which they are a part. The use of
these indicators is based on the proposition that herring gulls are
at the top of a food chain, and can bioaccumulate persistent organic
 
substances.
The low reproductive success in Lake Ontario herring gulls
in 1975 was believed due to elevated levels of persistent



























































































































































































































































































































































































































































































































































































































































































































































































































 (ii) Lake Superior




















Area surveillance studies in accordance with the Great Lakes
International Surveillance Plan indicate that overall water quality
in Lake Superior is excellent. Localized pollution exist, however,
and there are sources of pollution which should be controlled if
this existing high quality is to be maintained.
The levels of most measured toxic contaminants in Lake
Superior appear to be declining. PCBs, DDE, DDT, dieldrin and HCB
residues in fish have been declining since 1974, suggesting a
positive environmental response to the bans of these contaminants.
Some contaminants in several local areas are, however,
still above the 1978 Agreement objectives. Mercury levels exceed
the 1978 Agreement objective of 0.5 ug/g in whitefish, lake trout
and suckers at a number of locations along the Ontario shoreline.
PCB concentrations in the same fish_from these areas were above the
0.1 ug/g Agreement objective for whole fish, with some of the larger
fish (45 cm) having levels above the 2.0 ug/g Canadian Health and
Welfare guideline.
Phosphorus levels are generally not a lake—wide problem in
Lake Superior. Most of the Lake Superior phosphorus load is from
atmospheric and tributary sources. The major non-point contribution
is from the forested area occupying a large portion of the basin.
Local elevated levels of phosphorus in waters around Thunder Bay and
Duluth—Superior harbours were expected to be ameliorated by the new
treatment facilities completed during 1978.
(iii) Lake Michigan
Recently completed intensive surveillance activities on
Lake Michigan indicate declining concentrations of some














































































































































Michigan, although these levels are also still well above the 1978
Agreement objective.









































Michigan and Wisconsin findings for Lake Michigan is a matter
warranting further investigation.










































have increased from 0.27 ug/g in 1969 to 0.55 ug/g in 1978, almost
double the 1978 Agreement objective of 0.3 ug/g. Dieldrin levels in
other species, such as coho salmon, are declining and are now below
0.3 ug/g.
Eutrophication studies conducted in 1976-77, when compared
with those of the early 1970's and the previous decade indicate that
there have beensome increases in total phosphorus concentrations.
On the other hand, the data also indicate a notable decrease in
phosphorus concentrations near the Illinois and Indiana shorelines.
This improvement has been linked by the Water Quality Board to
remedial programs, including the diversion out of the Basin since
1973 of the discharges from twelve municipal plants and one industry
in Lake County, Illinois, Indiana's phosphate detergent ban since
1972, and pollution abatement programs undertaken in northwest
Indiana. Increased sedimentation, because of the freezing over Lake
Michigan during the winter of 1976-77, has been suggested as another




data will help to.more clearly demonstrate a cause-effect
relationship between remedial programsand water quality in the
lake. Lake Michigan is still generally in an oligotrophic state.
(iv) Lake Huron
Assessment of contaminant levels in Lake Huron fish
indicate that, although the levels of some contaminants may be
decreasing, other contaminants are still of concern. Concentrations
of PCBs in a number of large fish species not only exceeded the 1978
Agreement objective of 0.1 ug/g in whole fish, but were also above
the Canadian health protection guideline of 2.0 ug/g (edible





















in other species were in compliance at all locations, based on the
available data.
Dioxin has been found in fish in the Saginaw Bay area.
Although levels are at the analytical detection limit, the extreme
toxicity of this compound indicates that further assessment of these
concentrations and their environmental implications should be
conducted.
Little change has occurred in the oligotrophic status of
main Lake Huron waters. Eutrophication problems are restricted






















River during 1978 were less than one—half the loads reported in
1974. This reduction has been related by the Water Quality Board to
point source control measures and to Michigan's detergent phosphate
limitation. At the same time, however, total phosphorus
concentration in inner Saginaw Bay has increased since 1974. It is
possible that decreases in total phosphorus concentration in Saginaw
Bay will be constrained by the release of phosphorus from bottom
sediments. Intensive lake-wide surveillance activities are planned
for 1980.













































































































































































































exceed 220 metric tons per year, in contrast to the tentative load
in the 1978 Agreement of 440 metric tons.
(v) St. Clair River
The Ontario Ministry of the Environment carried out a






















assess the effectiveness of remedial programs undertaken at
industrial and municipal facilities along the Canadian shoreline of
the river. Data from this survey showed that water quality had
improved in the upper reaches and along the United States shoreline,
and that "a significant improvement in benthic fauna community" was
observed in the vicinity of industrial discharges along the Canadian
shore. Some water quality objectives had not been achieved,
however, probably because remedial programs had not been completed.
This area therefore remained a Problem Area in 1978.
(vi) Detroit River
Since 1967, water quality at the mouth of the Detroit River
has been improving for most parameters of concern. A significant
decrease has been noted in total phosphorus and chloride levels.
Detroit's municipal sewage treatment plant, however, remains the
largest point source of phosphorus to the Great Lakes. Although
$350 million has already been spent over the past 10 years to










































































































































































































































































































































































































































































































































































































































 spite of substantial decreases in phosphorus inputs to the lake
during this same period.






































achieving the phosphorus control objectives for Lake Erie. The
proposed target load of 11,000 metric tons/yr is predicted to
achieve about a 90 percent reduction in the anoxic area in the
central basin of the lake in an average year. The Commission
suggested that a stricter interpretation of the phosphorus control
goal (that is, complete elimination of the anoxic area) would
require a substantially lower target load of no more than 9,500
metric tons/yr.
(viii) Niagara River
Both the Upper and Lower Niagara River were defined as
Problem Areas by the Water Quality Board due to failure to achieve






















further remedial programs of various types may be required to
adequately address pollution problems in this region.
The Upper Niagara River receives discharges from a number
of industries on the United States side of the river. Further,
combined sewer overflows from Buffalo, New York will continue to
cause problems during rainfall periods.
A number of remedial programs have not been completed in
the Lower Niagara River. The Niagara Falls, New York sewage
treatment plant did not meet its effluent requirement in 1978. This
new facility has experienced operational problems due to industrial
wastes and excess flows.
The Commission is aware that there has been considerable
public and governmental concern about possiblewater quality






















































































































































































































































































































































































































































































































































































































































































level of land runoff in 1978.
 (x) St. Lawrence River






















































































































































































































































from Brockville and at the mouth of the Grass and St. Regis Rivers.
A comparison of data collected between 1973 and 1977 indicates no
significant changes in mean surface water total phosphorus















(i) Industrial and Municipal Programs















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































THE GREAT LAKES BASIN (cont'd)
 
Number of Number of Percent of Reported
































































































































172 U.S. plants met domestic requirements, while 15 Canadian and 97
U.S. plants did not. The number of municipal plants complying
increased markedly in both countries between 1977 and 1978, due
primarily to the completion of a large number of on-going remedial
projects.
With respect to industrial dischargers, 47 Canadian and 87
U.S. plants were not in compliance with domestic requirements. The
degree of compliance in the U.S. in 1978 was a substantial increase
over the previous year, due in large part to the completion of a
number of NPDES industrial compliance programs after their July 1,
1977 statutory deadline. The number of plants in compliance in
Canada in 1978 showed little improvement over the previous year. In
summary, Table 2 shows that almost half the 96 Canadian industrial
dischargers in the inventory were not meeting their domestic
requirements in 1978, while one quarter of the 362 U.S. industrial
dischargers were not doing so.
Overall, on the basis of the information in Table 2 and
Appendix II, it would appear that progress in industrial abatement
programs was more substantial in 1978 in the United States than in
Canada, whereas progress with respect to completion of municipal
programs has been more substantial in Canada. It can also be
concluded that the implementation of pollution control programs in
both countries is proceeding at a slower rate than is desirable from
a strictly environmental viewpoint. Delays in implementation are
believed to have been in many cases the result of financial
constraints, the judicial review process or other governmental
priorities, rather than to the lack of technology.
The importance of economic considerations in the setting of
standards and/or industrial requirements in both Canada and the
United States is discussed in the 1978 Annual Report of the Water
Quality Board. Under both systems, socio—economic factors are taken
into account at some point in the regulatory process, whether in the
setting of standards and dates by which they are to be achieved, in





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































THE GREAT LAKES BASIN
(As of January 1, 1979)
COSTS TO
ANTICIPATED COMPLETE
POPULATION COMPLETION DATES CURRENT PROGRAM-










































Westerly 250,000 1981 1982 90
Easterly 700,000 1978 1982 45
Southerly 635,000 1981 1982 290
Tonawanda, New York
Sanitary District #2 107,700 1978 Operational -
Syracuse Metro,
New York 287,600 June 1979 June 1979 108
Buffalo, New York 750,000 1979 1979 170
CANADA
Thunder Bay 106,000 July 1977 Operational -
 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 deficiencies of existing technology related to O&M problems. It is
also considering making an independent review of facility designs
for operational, maintenance and reliability consideration mandatory
for construction and grant funding.
In the Province of Ontario, high priority is currently
being given to the information exchange between plants and the
Province, and to development of uniform sampling and monitoring
programs, in order to assure appropriate performance evaluations.
The Ontario Ministry of the Environment, which has been directly
responsible for the Operation and Maintenance of many Ontario
municipal wastewater treatment plants, has been transferring this
responsibility, as well as responsibility for new facility
development, back to the municipalities. The Commission urges the
Government of Ontario to ensure that this transfer does not
negatively affect the development, operation and maintenance of the
plants in question.
Phosphorus management strategies, including the
cost-effectiveness and technical capability of attaining more
stringent controls at wastewater treatment plants, have been under
review. TheCommission has referred this matter among others to its
Task Force on Phosphorus Management Strategies and will advise the
Governments further on the adequacy of current phosphorus load
estimates, loading objectives, and the costs and effectiveness of
various phosphorus remedial measures when its review of the Task
Force study is completed.
Pending its report further to the Task Force studies, the
Commission repeats the recommendation it made in its report,
Pollution in the Great Lakes Basin from Land Use Activities, that
Governments should exercise caution when approving sewage projects
in order to ensure that such projects would not inhibit later
upgrading of facilities and/or programs to accommodate any new
phosphorus
strategies
that may be appropriate
following the








the problem of toxic and
hazardous substances becomes more complex as more wastes are being
produced and as more information becomes
available on their presence
in the ecosystem and on the potential effects
of these substances.
A vast number of chemical compounds are manufactured or sold in the
Great Lakes Basin, and many













and unknown as to ultimate




various kinds are found























































the resolution of this
































The Water Quality Board planned to sponsor a series of
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the requirements of the 1978 Agreement and the Great Lakes
International Surveillance Plan.
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Commission will review the findings of this workshop with respect to
possible Commission actiOns in the future.





















































































































Signed this 10th day of October 1980 as the Commission's
Seventh Annual Report on Great Lakes Water Quality
‘\
Q‘(S\'\- L. I \\r\—' ,ﬂ/éézk§d1 é










Bernard Beaqué Charles R. Ross
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Problem area determined b1 ﬁeld sur
veys in boundary waters.
Discharges at one or mom of the sub
stances identiﬁed in the problem a




Assessment at whether or not completion
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Source of suspended solids.
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phosphorus.
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Source of 300. phosphorus.


















waters diverted to HLSSD
sewer system. Coke















1. An area where waterquality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
1. An area where further r
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Source of total dissolved
solids.
Source of solids.


























































Yes, over a long period
of time.
Yes, over a long period
of time.
Yes, over a long period
of time.




may continue to cause
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periods.
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2. An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
3. An area wh
ere further re
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1977 Rochester Michigan Source of coliform. Did not meet a. Problem area being i
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ME“ AREAS - LAKE ERIE
Problem area determined by field surv
eys in boundary walers
Discharges oi one or more oi the su
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en achieved because remedia
l programs are not yet comp
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2. An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
3. An area where further r
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An area where water quality objectives have not been achieved because remedial programs are not yet completed.
An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
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1. An area where water quality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed. but a delay is expected before conditions in the lake shOw improvement.
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GREATER THAN 3800 M3 (1 X 106 GALLONS) PER DAY
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Erie 24 ( 6.3) 41 90) 1.74 37)
Michigan 56 (14.8) 73 161) 1.31 37)
Erie 8 ( 2.1) 25 55) 3.19 37)









Ontario 9 2.4) 23 51) 2.62 31)
Erie 19 5.0) 33 73) 1.75 31)
Erie 10 2.6) 24 53) 2.34 31)
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